Objective: In this study, we determined the seroprevalence of Brucella in the blood of bovine and ovine animals and in the blood of the people who raise these animals to produce cheese in two rural counties that use two different methods of cheese production in Erzurum Province in Turkey.
Introduction
Brucella is a disease that sometimes produces chronic clinical symptoms and occasionally appears as a progressive zoonotic disease with no symptoms. To clinically diagnose this infection, which produces clinical symptoms similar to many other diseases, is quite difficult [1] .
Laboratory diagnosis of Brucellosis that has an ambiguous clinical diagnosis is also complex [2] . The reproduction of Brucella is more difficult to achieve in a laboratory environment compared to other bacteria because it is fastidious. In addition, because antibodies tend to have cross-reactivity and incomplete antibodies may be produced, many tests should be conducted simultaneously to achieve complete results for a serologic diagnosis [3] .
Every day, brand new Brucella species are detected. Furthermore, the transport of animals throughout the modern world means that this zoonosis is not geographically based any longer; it may occur in any region. At the same time, we face a complicated situation in that Brucella abortus only affects bovine animals, Brucella melitensis affects ovine animals, and Brucella can occur not only in wild dogs but also in domesticated and wild ovine and bovine animals [4] .
Thus, even though the number of Brucellosis cases in Turkey does not increase every day, there has not yet been a decrease either. In the east and southeast regions of Turkey, the prevalence of Brucellosis is higher than it is in other regions of Turkey. In this study, we aimed to determine the prevalence of Brucellosis in both animal breeders and the animals they breed in the two rural counties of Erzurum.
Materials and Methods
In our study, blood samples were taken from randomly selected animals and from people who breed the animals for milk for cheesemaking purposes in two counties of Erzurum. The difference between the two counties in that in one of them (Oltu), the milk is boiled while making cheese, and in the other one (Hinis), the milk is not boiled. In our study, blood samples were taken from 100 sheep, cattle, young people (10-20 years) and adults (20-60 years) from both regions, and all the samples were tested. The presence of Brucella in the serum taken from animals and people was investigated using four different methods: the Rose Bengal Plate test (RBPT), the Serum Agglutination Test (SAT) and the Wright Method, Coombs' Antiglobulin test and a micro-ELISA [2].
Results
Each animal group (cattle and sheep) consisted of 100 subjects. Seropositivity was present in 2.5% of the cattle and 4.5% of the sheep. The distribution of seropositivity by village is presented in Table 1 .
Comparison of 10-20 age range individuals in Hinis and Oltu; there is 95% difference of reliability interval between the people of two regions. (z=0.6<1.96). Among the 10-to 20-year-old participants in Hinis and Oltu, there was a statistically significant difference in the prevalence of Brucella between the two regions. (z=1.35<1.96) ( Table 2 ).
Discussion
Brucellosis is considered to be solely an infection occurring in animals. However, consuming contaminated meat, milk or dairy products; having direct contact with infected animal blood or any other tissues through wounded skin or conjunctiva; and inhaling infectious aerosols play a large role in transmitting this disease to people. The most important transmission pathway is through the digestive tract in countries such as ours, where people consume cheese made from raw milk and the usage of pasteurized milk is not common [5, 6] .
Eastern Turkey has the highest prevalence of Brucellosis in the country. The spread of Brucellosis infection is closely related to socio-economic factors and some cultural customs. Thus, its distribution differs throughout regions and communities in the world [7] . In the two rural counties (Hinis and Oltu) in Erzurum, there are obvious differences in animal breeding and the production of animal products. While milk is boiled during the production of cheese in the county of Oltu, cheese n: number of patients; n total: total number of people is produced from raw milk in the county of Hinis in Erzurum. However, hand milking, a primitive method, is still practiced in both counties. Mechanization is not yet commonly used in these two counties. The prevalence of Brucella in sheep and cattle is similar between the two counties (5% of sheep and 3% of cattle in Hinis; 4% of sheep and 2% of cattle in Oltu) because the government's animal health regulations are the same in both counties. Regarding the rates among humans, the prevalence among young people between 10-20 is 2% in Hinis and 1% in Oltu. Among adults in the 20-60 age range, the prevalence is 10% in Hinis and 5% in Oltu (Table 3 ). While the difference between the groups of young people is not particularly large, the difference between the adult groups is considerable. Milking is performed by women over 20 in both regions. Young children do not milk, regardless of their sex. Adults, especially adult women, milk sheep and cattle. Therefore, there are no significant differences in the diagnosis rates of Brucella between young male and female children in Oltu and Hinis. As shown in Tables 2 and 3 , Brucella diagnosis rates in both regions increase as age increases. Again, there are significant differences in the prevalence rates among adults in both regions. In the region where cheese is produced from raw milk, the prevalence is 2.38% among females and 1.72% among males in the 10-20 age range, while in the region where people produce cheese from boiled milk, the rates are 0.00% among females and 1.85% among males (Among individuals 10-20 years of age in Hinis and Oltu, there is a significant difference in the prevalence rates between the two regions).
Regarding the adults, the seropositivity rate among females is 11.67%, a very high rate, in the community that produces cheese from raw milk, while the seropositivity rate among males is 7.50% in the same community. In contrast, in the society that produces cheese from boiled milk, the seroprevalence of Brucellosis was 9.88% among females and 1.82% among males (Among individuals 20-60 years of age in Hinis and Oltu, there is a significant difference in the prevalence rates between the two regions.) (Comparison of 20-60 age range individuals in Hinis and Oltu z=1.35<1.96, there is 95% difference of reliability interval between people of two regions.).
We can connect the fact that Brucella antibodies are found at higher rates among 20-to 60-year-old females in the two regions to the fact that young adult females actively participate in the different stages of milking the animals and producing dairy products (These products are consumed by both males and females). The lower seropositivity rates among males compared to females can be explained by the fact that males do not take part in milking animals and producing dairy products, although they do consume these products (There is a significant difference between the females aged 10-20 and the females aged 20-60 in Hinis).
Brucellosis is a systemic infection that affects many organs and tissues [8] . According to the World Health Organization (WHO), Brucellosis is the most common infection in the world, and 500,000 cases are reported annually [4, 9] . According to data from the Ministry of Health, there was a gradual increase in reported cases in Turkey between 1970 (0.1/100,000) and 2004 (18,563 cases; 25.6/100,000) [10, 11] . Brucellosis is an endemic disease in our country that is reported in low numbers (10,224 cases in 2009-2010; 13.5/100,000 incidence) because animal therapy and vaccination are performed precisely and intensively in our developing country. However, the incidence rates in the 1970s were very low (e.g., 0.1/100,000) because scientific studies were rare and the case notification system was not developed at the time.
We can draw three conclusions from the data we collected. First, in the regions where cheese and other dairy products are produced from raw milk and people consume raw milk, the rate of Brucellosis infection is high compared to the rates in regions that use boiled milk. Second, the Brucellosis infection rate is higher for females who participate in milking in both regions compared to males. Finally, the animal health measures applied to animals in both regions are equal.
Based on this study, we conclude that Brucellosis studies should be conducted on animal breeders and animals routinely in developing countries such as Turkey. In addition, enabling mechanized milk production will encourage all regions to produce dairy products from boiled milk. 
